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TRANSFORMANT PRODUCING SUBSTANCE PF1022 AND METHOD FOR TRANSFORMING 
MICROORGANISM BELONGING TO THE CLASS HYPII OMYCETES 



(54)Title: 



(57) Abstract 

A method for transforming PF1022 strain, which produces a cyclic depsipeptide (substance PF1022) and belongs to Agonomycetales 
of the class Hyphomycetes, by using a plasmid consisting of a promoter, a terminator, a marker gene and a target gene. When the strain 
PF1022 is transformed by this method, the gene encoding the enzyme, i.e., the target gene is transduced into the host. As a result, the 
utilization of nutrients by the strain is improved and, further, its cyclic depsipeptide productivity is improved. 



p 



BEST AVAILABLE COPY 



(5 7) m& 

fc^* £ Kftffl^T* ffltt^rj^r*- K (PF 1 0 2 2 M)'*l4ti, 
**H*ttfi**58AHBC***PF 1 0 2 2 **tt*ttJ*b 
fc 0 d^ffilc <fc <K PF 1 0 2 2 acftJgRfi»LfcfcC5, Sfftigfc 
?T»ii«3- KtSlfi?^«A^nfco P F 1 0 2 2&(D%1 



AL 7Ass<-T 

AM Tfrt—T 

AT t-X^y7 
AU xhrVT 

az rf^/w^t^ 

BA tf?*~T -^Asy^zfifl- 

BB '<yw< 

B E -<As*— 

B F vCA-^^ - 7 T y 

BG ?Ar#vr 

B J 

BR -fviffls 
BY — ^ 

CA *^ 

CF ^ffeT7Pir*fr@ 

CG ^ ls=f 

CH X-f* 

CI =>— h - iWr-A' 
CM > 

CN *PW 
CU 

CZ ^aiy^^^lS 



DE 
DK 
EE 
ES 
F I 
FR 
GA 
G B 
GE 
GN 
GR 
HU 
J E 

! L 
I s 
I T 

KG 
KP 
KR 
KZ 



LI Dbr^^y pl 

LC •k^hA'^r pt 

LK RO 

LV 7K-(7 si 

MC ^-7*=i SK 

MG "rytfX$A> SZ 

ML ti 

MN *V=M^ TM 

MR »>*=T TR 

MX UA 

NE = §?*-^ UG 

NL US 

no uz 

NZ =^.^yK VN 



A — 7=7 

h/U=3 

4* h-tJ* 



WO 97/00944 



PCT/JP96/01692 



PF 1 0 2 2l3jH*glt«SS«ifiS<*< 

#$6H£li. J5«-x-7«>^.'7'5 L F T& 3 P F 1 0 2 2 "T S Jfc *E & > 

PF 1 0 2 2 135M©£3l£i£* P F 1 0 2 2 $m©£illt£ £ IrJ± £ * & 15 & 

SL> ^©M£%l!il£fl§--& *:«>©:£$£#'. tftW*ft» Pflfegc'tLT ST t*&. iS© 
«b* Wfc-W 2> «> ©-«&*) ft ¥"8fc O'-ftkUT; BVBH W X S8«'9J 

B«ktifltfc*ii:titi'lltiatSi:ti > 6tt4*8iii»»if6»i-5i 
■f % £«>©*§ *fe Si ifiSiie^S, igife:fc«fcU t igffi*©pH:KVig 

* at * it t * © ft» rent % Mfi -r * ^® a 1 * * » 

&K£^^©SJ£<b^«£iRi$fcgtf}^©A^© fettle ®©tg*©&©*S«i 
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«ffl****«>ctt. zomt&mwz, ■ *»*©*«* lt#u* l» 

toiiftWaieMffl^ii, ±EL&J:*&, »#©£* A 
siTttBJiT&s. ;:©«fc -5 *e?x*fl«j«:^aESfflv^Xx 

«-*wa*»jM«*iiTi>*. Li> l, *«BiP(cst- zmmizmLxiz. mm* 
*»**ttcj:**«a«iK:«r*Bi©jBj(«aij4, a. 

nidulans (Proc. Natl. Acad. Sci., USA, 81, 1470( 1984)#HR) . % A. oryzae 

(Agrc. Biol. Chem., 51, 323( 1987)* R ) , A. niger (Curr. Genetics, 11, 
499(1987)#flg) SfflUTfjtoftTKSClJftn. 

¥3-3B 7 9 6 fftfl (19 9 1 * 2 J§ 1 5B».ff) CBt*ntl»U-iC, 
SB^tSttS#-r5^«^r^^'r^ K . (IP*, PF 1 0 2 2M) 
Slft5Cttfa^Tl»S 0 ftoT, ft© JBHJg«t-# tt .£ 

Stl5:-r*ltt, ±IB©P F 1 0 2 2 4»K *HC» PF J 0 2 2 «9R©g£ 

*> *©^^BEcg3^-r*«&H*=i- rtaigf^ e4>48-Jt«-*.4>-xx**r. 

»;^--tf, :TD?7~fc\ -fe*5-if.-«KDHE**3- H 

t^m**. *6tifc&K«cift*«:iB*i-;h»tt« p f.i o 2 2«jc**a$. 

StrBlifc;**,^*. LfrLfctffe, PF 1 0 2 2iISIft4IOBIK»« 

*n *<Dmmm®.8.^ ^KMi*©^©*©©^-*-^^;^^^^ 
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£ i\X U ft 



% 38 co ga ^ 

^BJl^tt, PF 1 0 2 2 ai5Itt51 (WT> HUc. PF 1 0 2 2H 
P F 1 0 2 2**©^ff$£i$!£i2ur-?u-c, SiS^il Utc * ©&N©&I*L 

#$g9?# £>te, Aspergillus nidulansft 3fe©B#:ff -f -5 trpC3S£-?CD ^ — 
^-S^-U-^-!:, v-*-ie^t L t<0, Escherichia col i ft 5)5 CD 

SeOjifi^SriiJS UTI^Sg^nfe 7*^ ^ i K S-ffl ^r. PF 1 0 2 2SiSK 

Hteftta^tcjaaut, sssffict ^nt rag L fe t c 
i?ALfcii»!)s§?i:fi*t*iag (mm) <o*m&m&mm£nz> h** 

P F 1 0 2 2 ^ff©i£MtiGD|S]±4,{£§g;ar*i,fc 0 *#g«?Stt> C ©«£ -p &*nji, 
IP*^ *««tt v PF 1 0 2 2MtiftifiIt, 7* d — ^ — ^ = 
UT ft*; PF 1 0 2 2«R»l±t8^Rfift«l:Ht«. 

***W!>iB-*-X|I*&fcS % P F 1 0 2 2 «JH<3 £3* & tCBS 1" 

SIC, *ftWl±. PF 1 0 2 2«5RiUt4IiS, 7Dt-^-, = 
4.-4'-, % PF 1 0 2 2ftS04^5ECgi4t3tI$ 

3- FT Sjte^sw/xtt^^o^^^jfflcinsi-^^K^rj-. k -raises 

h , S«^TfRe»t4Ct*6ft5, PF1 0 2 21; 
SSftStDP F 1 0 2 2«H<D3:Stt*|fijJt8r-e-*3jSK:H*-s. 

*d*t % *ttajRM?T 5E±mmizm* z p f i o 2 2i*£, r 
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*f&SE<z>3f*:SS£#fcU p f 1 0 2 2 ®}W£M£.-f Z^** t&'g.to? * 

i K JBKSE^ LTttS fcOf *5o PF1022 #J ® i 14 N 

15 *s~<-?1- K © — iT$ 9. *©t£t*f;U «BBT 3 - 3 5 7 8 6 f&« 

(19 9 1^2^15 BfgfT) KSa*nTl^ai«v * © «ES * & ^ * £ JB4T © 
iS 9 T? £ Z> : 

( 1 ) feStfitt : &fe*SH.. 

< 2 ) Mg. : 1 0 4 ~ 1 0 6 *C 
( 3 ) : C „H„N,0 

(4) txx^? Ml> (EI-MS) : m/z 9 4 8 ( M *) * 

( 5 ) IktizifcBt : [or] »" -102' (c 0. K J> * S - *) 

< 6 ) few®. : > * y - -»K KBf^f T -fe h V. ? o o * ;u ARtf J^* 

KCgPL, 7XCIi^igx 

( 8 ) it^m&#. : TIB5S, < 1 ) -CTfiZtoZ : 




( I). 
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*mm<Dri-'%&mi*-*mm-t 2>tzthizm\,*L>ii2>mz.te, pf i o 2 2 vm* 

14151 (WT> PFl 0 2 2 MISIti^:ii) ! fe4) tfeiili, n 

rn-cti^. p f 1 0 2 2^siii©wJ: lt^ * ife m *a m sa ^ ^ §s ± s 

BIZJS-TSPF 1 0 2 2 f* [Ilfii^4^1?lffitil??^ (B*B5x«t 
Ho < 1-1-3. t 3 0 5 ) JZ. 1 9 8 9 * 1 4 BC*K*il« SI 

6« FERM BP-2671 ©SK# ^ S tt T t> £3 # # if ix £ „ PF 

1 0 2 2t*fci, K^rSttSr^TSMiBP F 1 0 2 2 M^14t5at-fe * 
©tttttt* Kfflf 3 - 3 5 7 9 6 ^-£^$8 (1 99 1 <P 2 # 1 5 B&ff) 

nTu*#, *©s^eg«i4*©8i^£i*^*i:WT©>8 'j-t-fc* : 

(1)£W: * -5 1 h • =* * h D-*Sg3cigfl!lx # ^ h • =*• i* D * hSS^JgJfc* 

m&x*st.m?it$mjsiux— h $. — »mi£}&&±-c, 2 5*ci:tfi<sit5i(i ! > 

■V7^'^ • K * HUB* ^cigife&t/ => - > I - JUS ^iSlte±T- It. 

2 5-Ct©tfliIi>. *fe> 3 7*Cf liiib^U. 

< 2 ) Jfc® : £ fel$%*t®*£:ff£j£-r So lfe?£©3l Sl±, g *7)t± 6 fe 75 S i&H 
PF 1 0 2 2ttB ( ffe©* ClCieiJlSJ;?!^ * ©&# & b ^> T H o * 
<&-=>Tfc. PFl 0 2 21S51it5it) > iii:Ltffi«f&5-i:ll, 8 

(pu C ^/7£_ % p tv "S^*— . pBluescript. pBR 322^) 
fttL, * ix tc in ;t t , Sitatts^D^-^-^ N*Jg«t t)SSS * v- 

**x If £l*>t:-*©«ltg&$Bl$-r 2>fc©T-fe&fE !), 4$fc:KB3£i*iT,fci.>o ^Jili> 
PF1 02 2«lc4fSii:bTffiv>*«^iv:ii % * S. K©fitfiK5&£: U©7 
Dt-^-SW^ - **aJPtCS-T £&©*>©£«><>*« 

^eomti^x. x*#.mmizm -r asi* da^-f^ 3 h * - 
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-7 r > > > *--em<D7' i j &&Ba?kmmm& : ?, 7$7-tf, d ^ t- - 
* - * - mm-tfi % v h n z 0 

mmmteftfe^comt lt> e. con t*©itfft5A-f ^d?^->>b 

Streptonyces rimof aci ensfi 3fc ©g ifi *j T % *r Z. h v -f > If t£S 
•fi^v & tK Streptococcus hindustanus & 3fc ©B** * f -3 7 U :T y 4 > > WtSfi 
£ft.&. SK«SsRtt(CB8toS®e^©e'Ji: LT, * ft * ft # 7" 

;i/^F - >RU h <) 7 Y ~7 r >S5Rt«Etr 18*5 -S. ArgB (John, N. A. and Peberdy, 
J.F., Enzyme Microbiol. Technol. 6, 386-389(1984)#.^) SVtrpC (Yelton, 
H.M., Hamer, J. E. and Timberlake, W. E., Proc. Natl. Acad. Sci. USA, 81, 
1470-1474(1984) #M) #3M:f<=>ft3 0 

3li¥Jil8t£®fe^l6^A-tr v h . #Jx.fcf, A. nidulans tS3fe©@#* "T £trpC 
IBcrnt-* -«t£i: * - 5 — * -«l«Ei: E. coli E&^OStf 

hyg'Xbal (D. Cullen et al., Gene, 57, 21-26(1987) #J8) * ft T *5 !) > 

*»i5CS577^ S K©^8?tCK5U, C©«fc-5&:*-fe-.>'r£ffl^5£i:fc-eg 
£©<£ 5 {ceSfi£?ft&3il?PJiS«se^%3®*-b v h fKD^7^5F (0« 

*fcms©B*f!i£a- K-r ssae^&^-r **©) £3r5kttg^*g£-i* *© 
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ai*^at site 1 ? 1 . mfttf}icit x t $ ?--t\ yofT-i 
513)1* = - K-r sits?, so 1 , ^i*^^fiit^-5 wffli^K tiBisxjisa© 

*> o T t> J: K\ Q 

*^b§<c(ssx yo^-^-. ^-s*-*-. -7-* -ise^stxe w»e 

^*^«ISc$ nt y 5 3. 5 Ki LX S W*.l£. MSB L ^ »JS5i ttit ^^§6 ^* 
-* y f- Tfc Shyg'XbalC IWae^t LTOA. ni gerffl a - T S -5 - -fe*ig 
e^^ajS 2 *T<£ 5pAMY-Hyg=£ffl<^S C t*fCg So -* © J: *>*if> X i FT 
*S> Escherichia coli JM109/pAMY-Hyg tt. I3l£S^^^^X^I^^»i5fS!t 
iff ( S*iSc*«i-0 < ifrpjjl 1-1-3, T 3 0 5 ) C, 1 996*P6/3l4B 
KSfgt#n. FERM B P - 5 5 6 9 ©ggflMi* 5 *}!* tlTUSo 
*^I«T Jis ?ti©JBHIE^It^ L. fflOT'o h 7 y * b it. # 9 x. w y 7 

•jLa..-_Aia«ft.cr.m-*tt T-o«s©xii *t*.;8F«-* ; i S-L iv 

5#S©*SlS»7gffTT, I4«ii:TSSf t C©«k b «c L T, 

#5£©^=fe£. ^o*-^-, -v- *-ae?stf BMike 
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iftife©pHtt« 7 ~ 8 l«t»S. IS £ © t: £R£ 3 ft 5 

«fcn. «AHlt±*«*ttHIHC«"r* P F 1 0 2 2 l*Tfc«»6» 
ffiJKtt 15-4 5'C, » * L < tt 1 5 ~ 3 0 tgm&mi* 2 4- 2 4 0 03118*! 
SET? » JBJH6«»0«il*f?-5 C £ ifi-G * -So 

-r**jjix nfttttzii, pf i o 2 2*R*t©fflifl>B es^rf F» ©ts#s 

e>©!eIiK Cfc fc-=>T fcU ^©Mifc^!?©^!** 5 ^ L a « © # ffli ^ 0>J 

*«*«Mitfiis» * * >&mmmm. mm*? 1*0 hst* »e*7a^o7 
h«» y;nB3a«, a was a if at »au . *Jna-cxtta3a«***>*T.ffli»* c 

# $g BJ§ CD JfJ gig J; tttfs 7— -Vs 'J — 7Df7— ffSWt 

K-r.^jte^&v «i (p f 1 02 2m%m.S£.m) iz&xt zm&T-z %>. 
^©*£jh v mA$txti5£m?-&=>— z> mm <d p f 1 0 2 2 mm. 

ia3ti, sag* (isi) ©*§§i±?g^ d v ^h©, r -7 — -fe'stsad^^^S: 
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JilTic IIMTfeDt, $£?8*>** njcpgs £ <t a? * £ t- <* t>© 

ggftfefl) 1 y-5Xi KpDH25 (D. Cullen ct a].. Gene. 57. 21-26 (1 987)^Jg) 
IU5PF 1 0 2 2 

P F 1 0 2 2 Womi£M HI, Bjig&SSia 2. 0%. 7 Jl> a - a 1. 0%. * !/ 

h ^ o.s%> /Jn^H^ o.6%v g|©**x o. 3%, rfcrStG o. z%-&.zfm®t* 

PF 1 0 2 2 »5s ^gBa^ftfiTs 2 6*C(CT48B#p 0 ^iSS t^o *©SU S.000 
rpms 10 £W<I>i&i>£f&lz J: 19 % O.SMi"*-* o-xfgifc-pjfc 

^ L fco » £tl*:B7k<**. 0 - tT^i? d < ^-vttSS!) 3i»g/mL 4- * 

(^^vttS?) lmg/ralRtf-tf-f * 5 -He (^fb^XiethS?) li»g/ml£^k 
0.5M>'^-^D-xjgfKcj3-c , v S0'Cli:T2I^K!S!fit5CiKJ:?), o h f 

v x Mbats-fco ?# 6 ti^s&^i^agja suTcsssiiff 

(0. 5M >* - ^ o - x N lOmM h ') X--*g& (pH 7. 5) . lOmMit-fb* A- 5* T 
2 [5JiS<C.»#S5t (2. SOOrprn. lO^Bik 4 *C) :£EJ:0.7d h^?^ h fcife 

*£L. ifc^Tv SUTCjgffiifcT 30'©/ii>l© 7* o h ^ 5 X h J**® iff £-S8£2 L fco 

h SSSBiff Jc % £§ISK}ffijff lOO I *fc?)10^ 1 1 i)g/tnl88&© 
X SKpDH25^fff (TEv 1 OnM- h-'J-X- JgffiE- (pH8. 0) N 1 mMEDTA) ^flO&v 

^'JP-* (PEG 6000) ©iff 400# 1 ^-flDX-x f# t> tifziS.^^^. *?$TCS 
C20#R88cH L*o 

SUTC^WfffTPEG 6000£2fc# L*:^ £l-h©«t -9 CMS Lfc^o h f 5 X 
SUTC*8Biiff ICfigM Lfce if&nftJgiBfff*. I00<i£/il©«-f ^otO 

^ b ^st;*^ h x h o - xs^^its (p;is p d AJgiaiBs^-) it, 
fc&wa-e-rto coiicLt, Ba$E&#© 3 o --zmizo 
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fcE&tt/ 1 /t g O^j X 5 K pDH25T* -5 fc e ffifti (PF- 1 0 2 2t) £ x C 

^^BS6gSflf©9Soio«4, BtJ^o P D A ^Hb-p^S Ls *nt>©'W*-o 

T -f is > B ZEMk&m®. LiZ tC4, SBtfttt. '^ i TD7>fJ'yBii 100 

CtttttiU 250// ff/a]Ojft£T'W {Tv-ft v b (Zftt S L fco 

^££1*1 3 75 X i KpAMY-HygOSffS 

&*D©:£&K: J: ->Tf4 A. oryzae fi* Og§ -5 ^ * T S ? - Hr 

iSG^ (S. Wisel et al. . Mo). Microbiol.. 3. 3-14(1989). M. J. Gines et 
al.. Gene. 19. 107-11 7 (1989) , S. Tada et al. . Agric. Biol. Chen... 53. 
593-599(1989). SO' Tsukagoshi et al.. Gene. U. 319-327(1989)#M) f 
o-yiLTfflK ifilOSSKJ:!J N A. niger© a - T % =? - ti 
5. 5kbp©Eco RlBfrtf (£l"r\ awBtl^ ) £Uigi L fc„ Z ©WK"*. £»©:££ 
<C«fct). pl)C118©Eco RISUfit <C iSf^ L. 7 5 X 5 KpAMYSrSgg! L iz 0 

— 75 *S KpDH25£Eco Rl-ett&flM: U Si S> tlTt Bft Jt" ICXba jyy'*- 

s-ilfS * -a-*,, ■*•©&> tn^jge^s-SicxbaiT'^fb Lfco cck-ptcLT, 

A . nidulans 4$<0 fi| * J W^ 5~t rp C it £5 ^ © 7? d ^ — ~&i$~2fct? > — S * — 
9— f$i$.t^ E. coli fi3fc©B!**W-a- S 'W 7 a -7 <i -> y B a5Jt£ i6£^T*gJiR 3 
/BT-f.{/yBttifi?J8iB** 7 .). (J£JT\ hyg'Xbal*-fe * htu^) 
3kbp©Xba I t C©»rfr*s &*0©;$r&C Jt ?s 

5 K pAMY©Xba 1 «5ft«cj?AU 75 X S KpAMY-Hyg (FERM BP-5569) fcfJSIg L 
^ (01 #JS) o 

75XS KpAMY-HygC«t S&HISStlC JS o ^tl^BKi^O 
^n-*.* V Biittt. *©T S 5 --fe'ffittatf P F 1 0 2 2 

mmmi lZ$B&<D%mtcU[,^ 75 Xi KpAMY-Hyg£ffi\,>TP F 1 0 2 2 a 
(FERM BP-2671) Lfco ^ 6 *l*:*JH6»#© 5 5 s lO&KolxT. 
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I'ftl <>*>'. 200 g /m)j8S©'W n t * ■> S B §STTfe4WR]tT* o 

£gi§itfc <!: LT. 2.0%. gata 5.0%. 0.8%. * 

SfB 1.3%. * X0. 38%. «-(b^ H H A0.13«StfKi* *f * AO. 15% 

&®mpH*>' 7. 0T-£* k©£3U53 Lrc c C ©£gigtt6£<£fg L. MiB 
BKft^(*«« 26*CT 6 L7i«> 

l£S±ig©T 5 5 TJv--b'^^h7=- (fOjfcfcfelilitg!) ©^ 
o Y 3 >K IP*,. 3 - ^yg, tC Sl£ -= TPJ^ L fco SKM 
jfti LT. 0.25M 'J >Wtm&ifo (pH 7.0. 400* g/m J © oJ&tegSta^W) 
SfeSiSiLT, 0.01N ^SfciK*. •t-ix-rtifflufco 37'CCT. SK^9j?i$K 

u-2000 ( (») UtL&Vtmm Zm^ito ?£fe>n*:ft!l5g|£ caraway jSe tz. 

•*©8rJ5£©ISSI. «B1* (PF- 1 0 2 2S) 14. T 5 5 -•fe-7Sf**ll6«{a/nl 
t?* o fcOK« L . BK&gl&tt. *©|$) IDOftOT S 5 - -bfSte * ^ L «, 
4$JC. TF1 Ottlis 34, 171#fit/m), IP S3! 1* © ft 1. 500{g. ©T5-5--fe*f£ 
.t±i&.^_Lfco-*-r=..-JB.MIE P--ELl_0_2-2J^.S-©.^S-tt-li.-JI«©^-n©Jt)_ 

I20~i50%-e* t) . SH^cJk^T * ©&gtt#|Si± L c t htz 1 
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